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VI BAB  
ASILANA NAD LISAH  
 halada knab rotisapak latot naklusuid gnay igolodotem nakisatnemelpmignem malaD
 .raVM52  susak idutS .6.21 PATE margorp isukeske lisah apureb ini naitilenep lisaH
 aretamuS B3P NLP tinu tugnuP ialaB haread Vk 051 isimsnart metsis adap nakukalid
 iagabes tikgnabmep irad ialumid ini isimsnart metsiS .urabnakeP dirG rewoP   nad AVM 001
Vk051 nagnaget .  rotisapak naruku nad isakol uhat iracnem kutnu nakanugid AG naidumeK
itkejbo isgnuf turunem lamitpo gnay 3.4 lebat adaP .nakirebid gnay f  em  ialin nakkujnun
ssentif isgnuf  .isamitpo sesorp amales   
1.4  nakutneneM malad nakrasadreB akiteneG amtiroglA asilanA   naanuggneP
knaB rotisapaK  
 nagned nakukalid )AG( mhtiroglA citeneG nakanuggnem isasilamitpo sesorp nupadA
:tukireb iagabes hakgnal  
1.4 1.  mosomorK isatneserpeR  
elbaT  1.4   ,eniL ataD suB ataD  nabeB ataD nad  knaB rotisapaK naanuggneP mulebeS  
oN   eniL naisubirtsidneP  suB  WM  ravM  
1  eniL I hituP risaP  3 suB  900.0  - 366.3  
2  eniL II hituP risaP  82 suB  - 200.0   - 396.3  
3  eniL gnajnaP otoK  03 suB  500.0  - 612.4  
4  eniL gnanikgnaB  23 suB  200.0  - 749.2  
5  eniL I tugnuP ialaB  43 suB  000.0  - 278.4  
6  eniL  ialaB II tugnuP  63 suB  510.0  - 028.4  
7  eniL  I ubmeL kuleT   83 suB  000.0  - 362.1  
8  eniL II ubmeL kuleT  04 suB  000.0  - 362.1  
 
  gnay mosomork ,halasam utaus naiaseleynep irad naedokgnep sesorP
 paites irad isamrofni neg aparebeb irad iridret nakisatneserperid .udividni   kutnU
l utaus malad nattagnignep malad nakhadumem somorhc aman ireb atik akam ,eni  1 emo
mosomork iapmas   uata nakfitkagnem malad nakanuggnem akgna naedokgnep malaD .8
VI -2 
 
 iakap atik akam rotisapak nakfitkanonem gnidocne yranib   naamasrep adap tapadret gnay
12.2 . 
1.4 2.  isasilaisinI  isalupoP  
  halmujes naktikgnabmem sesorp utaus nakapurem lawa isalupop isasilaisinI
 1 mosomork lebat nakapurem ini halada tukireB .)modnar( kaca araces mosomork  irad iridret
X neg 1 X , 2 X .... , 01   isireb  enil paites irad sub irad ilikawem ini neG .fitisop renib nagnalib
X utiay 1 X ,3 sub = 2 X ,82 sub = 3 X ,03 sub = 4 23 sub = X , 5 X ,43 sub = 6 X  ,63 sub = 7  ,83 sub =
X8 X 04 sub = 9 X nad 01  .1 sub adap katelret naknikgnumem  
2.4 lebaT  lawA isalupoP  
  1X  2X  3X  4X  5X  6X  7X  8X  9X  01X  
 mosomorK
1 
1 1 1 0 0 1 0 0 0 0 
 mosomorK
2 
1 1 0 1 0 1 0 0 0 0 
 mosomorK
3 
1 1 0 0 1 0 1 0 0 0 
 mosomorK
4 
1 1 0 0 1 0 0 0 0 1 
 X neg naksalejid tapad 1 mosomork adap sataid lebat nakrasadreB 1  ialin iaynupmem
1 nem nakapurem gnay a  nakfitk X neg ,rotisapak 2  nakapurem gnay 1 ialin iaynupmem
X neg ,rotisapak nakfitkanem 3 X neg ,rotisapak nakfitkanem nakapurem 1 ialin iaynupmem 4 
X neg ,rotisapak nakfitkanonem nakapurem 0 ialin iaynupmem 5  0 ialin iaynupmem
 neg ,rotisapak nakfitkanonem nakapurem X6  nakfitkanem nakapurem 1 ialin iaynupmem
X neg ,rotiapsak 7 0 ialin iaynupmem  X neg ,rotisapak nakfitkanonem nakapurem 8 
X neg ,rotisapak nakfitkanonem nakapurem 0 ialin iaynupmem 9  0 ialin iaynupmem
X neg ,rotisapak nakfitkanonem nakapurem 01  alin iaynupmem  nakfitkanonem nakapurem 0 i
.8 ek mosomork iapmas 2 ek mosomork nagned alup utigeB .rotisapak  
1.4 3.  ssentiF isgnuF isaulavE  
  ssentif isgnuf isaulavE  nagned mosomork paites naaskiremep sesorp nakapurem
naruta nakitahrepmem  .  adap knab rotisapak gnasapid naknikgnumem gnay kitit hulupeS
 iracnem malaD .renib tigid 01 nagned amas urabnakeP aretamuS B3P NLP tinu tugnuP ialaB
 ada akam ravM 52 uata raVk 0052 gnasapid surah gnay knab rotisapak naruku tukireb isakol
 01 irad 2 nay renib  .1 ialinreb g  ialin gnutihid tapad ,32.2 naamasrep adap ucagnem nagneD
 utkaw edoirep kutnu anamiD .4C emosomorhc iapmas 1C emosomorhc irad fitkejbo isgnuf
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 251,12136 =  







213,18726 =  







= 211,83726  






8,1.42.0(.42,0+)5.0081.1+01.006. ])  
 278,34726 =  
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87395,1 =278.34726/000001 4C fitkejbO isgnuF kutnu aggniheS  
1.4 4.  udividnI iskeleS  
  kutnnu iskeles halada ayntujnales napahat isaulave sesorp adap nakukalid iskeleS
em nakanuggnem nagned urab isalupop utaus adap mosomork nanusus nakutnebmep  edot
 iskeles etteluor - eehw .l   naniamrep itrepes ini edoteM etteluor - leehw   naka mosomork anamid
 nagnotop itapmenem etteluor - leehw   raseb gnay ssentif ialiN .aynssentif ialin nagned iauses
 nagned nakgnidnabid raseb hibel gnay narakgnil itapmenem naka mosomork utaus adap
 ialin latot gnutihgnem halada amatrep hakgnaL .hadner ssentif ialinreb gnay mosomork
ukireb iagabes mosomork hurules  :t  
3.4 elbaT  ssentiF ialiN latoT  
mosomorK  ssentiF ialiN  
1 251,12136  
2 213,18726  
3 211,83726  
4 278,34726  
ssentiF ialiN latoT  675.21523926  
  ialin nagnotop ialin nautnenep malad lisah akam sataid lebat iraD eteluor - leehw   gnay
 ialin itapmenem 675.21523926  .aynssentif ialin nagned iauses gnay   ini naiskeleynep malaD
.lamitpo isulos idajnem naka gnay raseb gnilap gnay ssentif ialin nakrsadreb hilipid  
1.4 5.  revossorC  
  adap nakanugid gnay edoteM revossorc   halada ini eno - revossorc tniop  edoteM . eno -
revoossorc tniop   .nakanugid mumu gnay gnotop kitit utas gnalis hadnip edotem nakapurem
hilipid gnotop kitit utauS  nagnalib  mork irad amatrep naigab naidumek ,kaca araces o  mos
2 kudni mosomork irad audek naigab nagned nakgnubagid 1 kudni  nakkujnutid gnay   adap
rabmag   isarepo nakukalid 4.4 lebat irad 3.4 revossorc . 
 
 A B A D 
 
                           C  C                                                        D  B 
1.4 rabmaG   sesorP revossorC  
01110  10 000  01110  01 000  
01011  001 00  01011  00010  
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  sesorp awhab naksalejid tapad sataid rabmag iraD revossorc   hadnipid DC ,BA nagned
.BC ,DA idajnem nakgnalis  
1.4 6.  isatuM  
 neg isamrofni isakifidomem nanikgnumek nakapurem isatum sesorP -  utaus adap neg
m gnay isulos isakilpudnem naka ini isakifidoM .mosomork  hadner ssentif ialin ikilime
 akiJ .aynkudni isulos adapirad iggnit ssentif ialin nupuata  ialin nagned isulos helorepid
 irad aynssentif kiab hibel gnay lisah helorepid ayntukireb isareti idaj asib akam hadner ssentif
kudni isulos elbat adap tahilret gnay ayn  4.4 : 
4.4 lebaT   sesorP haleteS isalupoP ataD revossorC  utaS pahaT isatuM nad  
  1X  2X  3X  4X  5X  6X  7X  8X  9X  01X  
 mosomorK
5 
0 1 1 1 0 0 1 0 0 0 
 mosomorK
6 
0 1 1 1 0 0 0 1 0 0 
 mosomorK
7 
1 1 0 1 0 0 0 0 0 1 
 mosomorK
8 
1 1 0 0 1 0 0 0 0 1 
  gnalureb sesorP  a3102r baltam adap lootmitpo nakanuggnem nakiaselesid naka ini
knab rotisapak nagnasamep nakukalid naka anamid rihka kitit naktapadid aggnih . 
2.4  retemaraP nad ataD naacabmeP   
  051 nagniraj adap nakkirtsilek metsis atad naacabmep halada ini amatrep sesorP  Vk
 .3.4 elbat adap atad sub nad enil atad apureb urabnakep aretamuS B3P NLP adap
.iakapid gnay retamarap nad AG retemarap nakkusameM  
2.4 1.  nakanugiD gnay isatnemelpmI  
 :halada ini naitilenep malad naklusuid gnay isasilamitpo isatnemelpmI  
1. gla adap retemaraP akiteneg amtiro  
a. )neg( mosomork halmuJ   8 =  
b.     )mP( isatum satilibaborP  10,0 =  
c. revossorC     = revossorC tnioP enO  
d. isalupop halmuJ    02 =  
2.  metsis ataD  
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a.  AVM rasaD    AVM 001 =   
b.      Vk rasaD    Vk 051 =  
2.4 2.  erawtfoS nagnacnareP  
anuggnep kitit nakkatelem kutnU .a3102 baltaM lootmitpo nakanugid knab rotisapak na  
 
2.4 rabmaG  akiteneG amtiroglA retemarap nad atad naacabmeP  
 adap tapadret gnay naisubirtsidnep 8 nakapurem atad naacabmeP margaid enil elgnis  
 adap baltam lootmitpo   gnades rotisapak naanuggnep kitit sesorp anamid gnay a3102R
.tubesret knab rotisapak naanuggnep kutnenem kutnu nalajreb  
2.4 3.   naijugneP  
  nakulrepid ini pahat ,naknalajid naka isakilpa anamid napahat nakapurem naijugneP
 metsis hakapa iuhategnem kutnu  metsis naijugneP .iapacid nigni gnay naujut nagned iauses
 adap sukofreb ini naijugnep a3102R baltaM lootmitpo nakanuggnem arac nagned nakukalid
.margorp utaus malad knab rotisapak natapmenep kitit naktapadnem kutnu kanul takgnarep  
gnalureb sesorp malaD  jbo noitcnuf evitce  ini    adap lootmitpo nakanuggnem nakiaselesid naka
 knab rotisapak nagnasamep anamid rotisapak rihka kitit naktapadid aggnih a3102r baltaM





3.4 rabmaG  a3102r baltam lootmitpo nakanuggnem knab rotisapak natapmenep kitiT  
  katelret rotisapak naanuggnep kitit malad kiabret udividni awhab sataid rabmag iraD
 knab rotisapak gnasapid naka aynitnan naka gnay )63 sub( 8 kitit nad )43 sub( 3 kitit adap
ulebes ipat  adap aboc ijuid naka ulud nakukalid aynnaanuggnep m erawtfos   gnay 6.21 PATE
.tubesret knab rotisapak naanuggnep malad nagnaget nakitahrepid naka   
4.2.4   adap knaB rotisapaK naanuggneP nakukaleM tnemecalP roticapaC lamitpO   .  
r ayad nagnidnabrep margaid iraD  nakkujnunem 3.4 rabmag adap fitkudni nad fitkae
 gnay ayad narila asilana lisah nakrasadreB .iggnit gnay fitkudni nad fitkaer ayad halmuj
 sub 1 hilipid akam sub tadidnak nakutnenem ayntujnales akam margaid helo nakrabmagid
irad lasareb gnay  edon   nakub uata sub edon   irad gnay sub utaS .sub edon   sub  wolf daol
sisylana   nakapurem gnay hadner gnay nagnaget iaynupmem anerak hilipid 1 sub halada
 halada ayntujnales hakgnaL .C naripmal adap tapadret kudni udrag nagnaget rebmus
.21 PATE margorp naknalajnem  kutnU .knab rotisapak naanuggnep nairacnep kutnu 6
 nagnukud nakrasadreb hilipid fitkejbo isgnuf kutnu akam knab rotisapak lamitpo narutagnep
 laminim satab utiay 6.21 PATE radnats nakrasadreb labolg nagnaget satab nagned nagnaget
%011 lamiskam satab nad %09  laminim sub aumes satab halada labolg nagnaget sataB .
 kusamret edon   satab hilipid akam rotisapak ravM ialin licekrepmem kutnu akam ,sub
 nakub gnay adap nagnaget halmuj nagned %011 lamiskam satab nad %09 laminim edon   sub
laminim satab uata %5± agajid tapad   tarays aumes haleteS .%501 lamiskam satab nad %59
 .knab rotisapak lamitpo gnitar nad tapmet naanuggnep isalumis nakukalid akam ihunepret






5.4 lebaT  Vk051 nagniraj adap sub aumes nagnageT  
uB s )Vk( nagnageT  
1 suB   001  
2 suB  001  
3 suB  822,001  
82 suB  822,001  
23 suB  542,001  
43 suB  621,001  
63 suB  263,001  
 83 suB  620,001  
04 suB  620,001  
 nairacnep nad naanuggnep isakol nakrasadreb tahilid tapad C naripmal atad nakrasadreB
 lamitpo gnitar  naktapmetid gnay sub haub utas ada 6.21 PATE nagned knab rotisapak
 naktapadid haleteS .aynrotisapak isnatisapak kutnu iracid naka anamid gnay knab rotisapak
 1 sub adap )63sub( 8 kitit nad )43 sub( 3 ktit aratnaid naktapadid rotisapak nagnasamep kitit
agned  NLP tinu kutnu kococ nakanerakid raVm 52 uata raVk 0052 knab rotisapak satisapak n
.urabnakeP aretamuS B3P  
3.4    knaB rotisapaK gnitaR sisilanA  
  haread tahilem surah ,uluhad hibelret knab rotisapak naanuggnep nakukalem mulebeS
inu adap anam naisubirtsidnep  natakgninep imalagnem  gnay urabnakeP aretamuS B3P NLP t
 haltapadid utigeb nagneD .ayad narila nakisalumisnem taas adap fitkudni nad fitkaer ayad
 urabnakeP aretamuS B3P NLP tinu adap knab rotisapak naanuggnep isnatisapak apareb
ubek gnutihgnem sumur nagned  nakkusamid mulebes ini hawab id adap knab rotisapak nahut
 ek knab rotisapak isnatisapak erawtfos  :6.21 PATE  
 1Q=CQ - 2Q                     
  knab rotisapak naanuggnep mulebes )1Q( fitkaer ayad gnutihgnem anamid gnaY
 adap ucagnem gnay sumur nakanugid :61.2 naamasrep sumur adap itrepeS .]3[lanruj  
  =1Q
 
S√ ²- ²P                     
  P nad ,)AVK 0001 umes ayad/gnasapret ayad( S ,)fitkaer ayad( 1Q sataid sumur adaP
)fitka ayad(  
 AVK 0001 =   S  
 47,0xAVK 0001 =   P  





S√ ²- ²P           
       = 1√ ²000 - ²047  
        = 0000001√ - 006745  
       = 005254√  
      raVK 86,276 =  
  ialin nagned )2Q( fitkaer ayad gnutihgnem anamid naD ihpsoc   iapacid nigni gnay
:71.2 sumur naamasrep nakanugid  
 =2Q S√ ²- ²P                     
yad( S ,)fitkaer ayad( 2Q sataid sumur adaP  naanuggnrep mulebes atayn ayad/umes a
 x ialin mulebes fitka ayad( P nad ,)knab rotisapak ihpsoc  .)ikiabrepid nigni gnay  
WK 047 =   P  
AVK 85,078 = 58,0:WK 047 =   S  
 =2Q S√ ²- ²P      
       = 85,078√ ²- ²047  
       = 35,909757√ - 006745  
      = 35,903012√  
     ,854 = raVK 95  
 naanuggnep raVK gnitar iuhategnem tapad naka atik akam 2Q nad 1Q lisah iraD
 adap knab rotisapak erawtfos  :51.2 sumur naamasrep adap 6.21 PATE  
1Q =CQ - 2Q  
     raVK 86,276  = - raVK 95,854  
     raVK 90,412 =  
 nagniraj utaus ayad rotkaf ikiabrepmem kutnU   tinu adap tugnuP ialaB id isimsnart
 naanuggnep nakhutubid AVK 0001 gnasapret ayad nagned urabnakeP aretamuS B3P NLP
 knab rotisapak naruku alibapA .Vk 051 nagniraj id ravK 90,412 ialin nagned knab rotisapak
Vk 006 uata raVk 003 ialin ikilimem aidesret gnay  knab rotisapak iakamem atik akam ,ra
 )pets 2( haub 2 kaynabes )6.21 PATE erawtfos adap( raVM 52 uata raVK 0052 satisapak
.6.3 rabmag id nakkujnutid anamid  
.4 4 D narilA lisaH nagnidnabreP aya   rotisapaK naanuggneP haduseS nad mulebeS
knaB  
 a nakukalid haleteS  rotisapak naanuggnep haduses nad mulebes ayad narila sisilan
 akam fitkudni fitkaer ayad isidnok naadebrep anamiagab iuhategnem kutnu akam knab
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 naanuggnep haduses nad mulebes metsis naadaek nagnidnabrep kifarg nagned nakrabmagid
nabrep kutnU .knab rotisapak  nad fitkaer ayad nagnid .4 lebat adap tahilid fitkudni 6: 
6.4 lebaT  knab rotisapak naanuggnep haduses nad mulebes ayad narila lisaH  
suB  
fitkudnI fitkaeR ayaD  
)ravM(  
mulebeS  haduseS  
3 suB  - 366,3  - 629,0  
82 suB  - 396,3  - 439,0  
03 suB  - 612,4  - 660,1  
23 suB  - 749,2  - 547,0  
 43 suB  - 278,4  - 232,1  
63 suB  - 128,4  - 912,1  
83 suB  - 362,1  - 913,0  
04 suB  - 362,1  - 913,0  
  knab rotisapak naanuggnep haduses nad mulebes ayad narila lisah ,ini pahat adaP
:ini hawab id rabmag adap ayn kifarg naktaubid naka akam  
 
.4 rabmaG 4 margaiD   rotisapak naanuggnep haduses nad mulebes fitkaer ayad nagnidnabrep
knab  
  naanuggnep haduses nad mulebes nagnidnabrep halnakukalid sataid rabmag iraD
 aguj )Vk051( amatu nagniraj adap fitkudni nad fitkaer ayad aynnurunem ,knab rotisapak
rebmem tapad  gnay Vk02 nagniraj adap fitkudni fifkaer ayad nanurunep taafnaam naki
.Vk02 nagniraj adap idajret kaynab gnay fitkudni fitkaer ayad naiakamep anamid  
- 366,3 - 396,3
- 612,4
- 749,2
- 278,4 - 128,4
- 362,1 - 362,1
- 629,0 - 439,0 - 660,1
- 547,0
- 232,1 - 912,1
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 tukireB  halada  kifarg  nagnarugnep  ayad  fitkaer  fitkudni  mulebes  nad  haduses  
naanuggnep  :knab rotisapak  
 
 rabmaG .4 5 kifarG  nagnidnabrep  ayad  fitkaer  fitkudni  mulebes  nad  haduses  naanuggnep  
knab rotisapak  
  imalagnem pukuc gnay ,knab rotisapak naanuggnep haduses nad mulebes kifarg iraD
 knab rotisapak utigeb nagneD .)Vk051( amatu nagniraj adap fitkudni fitkaer ayad nanurunep
 imalagnem fitkudni fitkaer ayad raga aynisgnuf naknalajnem lisahreb aguj nay nanurunep  g
 .nakifingis pukuc nabeb nanurunep kutnu fitkudni fitkaer ayad ignarugnem nagneD -  nabeb
 ayad nakanerakid nad kiab nagned nakukalid tapad kirtsil igrene nasorobmep akam fitkudni
atet naka aganet idajnem habuid tapad kadit aggnihes anugreb kadit ayad fitkaer  nakulrepid ip
nabeb adap kirtsil igrene isimsnart sesorp kutnu . 
.4 lebaT 7 igur nagnidnabreP - knab rotisapak naanuggnep haduses nad mulebes latot ayad igur  
iguR - latoT ayaD iguR  mulebeS  haduseS  
)WM( latoT fitkA ayaD iguR  782.921  686.23  
 fitkaeR ayaD iguR )raVM( latoT  - 048.51  - 500.4  
 
7.4 lebat nakrasadreB  igur naktapadid -  nagnarugnep imalagnem fitka ayad igur
igur kutnu nakgnadeS .686.23 idajnem WM 782.921 rasebes -  aguj fitkaer ayad igur
 rasebes nagnarugnep imalagnem -  idajnem raVM 048.51 -  .raVM 500.4 i laH in   tahilid tapad
dap .4 rabmag a 41 : 
- 366,3 - 396,3
- 612,4
- 749,2
- 278,4 - 128,4
- 362,1 - 362,1
- 629,0 - 439,0
- 660,1
- 547,0
- 232,1 - 912,1
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6.4 rabmaG  margaiD   nagnidnabrep igur -  naanuggnep haduses nad mulebes latot ayad igur
knab rotisapak  
 igur nanurunep nagneD - tapad aguj latot ayad igur  nep gnaulep tamehg  nad igrene na
 tapadnem gnay ayaib natamehgnep igur nanurunep lisah irad laisnanif nagnutnuek - ayad igur  .
igur ayngnarukreB -  1 sub adap knab rotisapak natapmenep haletes fitkaer nad fitka ayad igur
 hadus 1 sub knab rotisapak natapmenep naikimed nagneD .nakiabrep imalagnem hadus
p nad lisah utkaW .lamitpo  nagned ayad narila iduts irad naijugne notweN - noshpaR  ,
 gnitar nautnenep nad ,akiteneg amtirogla nagned rotisapak naanuggnep katel nautnenep
PATE ayad narila adap aboc ijuid ulal gnutihid aynmulebes gnay rotisapak   6.21

























iguR - )raVM( latoT fitkaeR ayaD
iguR - latoT ayaD iguR
mulebeS
haduseS
